Sevoflurane protects ventricular myocytes from Ca2+ paradox-mediated Ca2+ overload by blocking the activation of transient receptor potential canonical channels.
Volatile anesthetics produce cardioprotective action by attenuating cellular Ca2+ overload. The Ca2+ paradox is an important model for studying the mechanisms associated with Ca2+ overload-mediated myocardial injury, and was recently found to be mediated by Ca2+ entry through the transient receptor potential canonical channels upon Ca2+ repletion. This study investigated the effect of sevoflurane on cellular mechanisms underlying the Ca2+ paradox. The Ca2+ paradox was examined in fluo-3 or mag-fluo-4-loaded mouse ventricular myocytes using confocal laser scanning microscope, upon Ca2+ repletion after 15 min of Ca2+ depletion in the absence and presence of sevoflurane. The Ca2+ paradox was evoked in approximately 65% of myocytes upon Ca2+ repletion, as determined by an abrupt elevation of cytosolic Ca2+ accompanied by hypercontracture. The Ca2+ paradox was significantly suppressed by sevoflurane administered for 3 min before and during Ca2+ repletion (Post) or during Ca2+ depletion and repletion (Postlong), and Postlong was more beneficial than Post application. The sarcoplasmic reticulum Ca2+ levels gradually decreased during Ca2+ depletion, and the Ca2+ paradox was readily evoked in myocytes with reduced sarcoplasmic reticulum Ca2+ levels. Postlong but not Post application of sevoflurane prevented decrease in sarcoplasmic reticulum Ca2+ levels by blocking Ca2+ leak through ryanodine receptors. Whole cell patch-clamp recordings revealed that sevoflurane rapidly blocked thapsigargin-induced transient receptor potential canonical currents. Sevoflurane protects ventricular myocytes from Ca2+ paradox-mediated Ca2+ overload by blocking transient receptor potential canonical channels and by preventing the decrease in sarcoplasmic reticulum Ca2+ levels, which is associated with less activation of transient receptor potential canonical channels.